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A rotating carousel and bag handling apparatus comprising a rotating carriage plate driven by 
a motor and carrying a plurality of trays filled with bags. 

The trays are each maintained in a stable, level position by a timing collar, belt, and pulley 
assembly connected to each tray. As successive bag trays are rotated to a pickup position 
adjacent a bag handling mechanism, a brake assembly momentarily stops the motion of the 
bag carousel sufficient for a bag handling arm to pivot down over one of the bag trays, and for 
a plurality of bag grippers to grip and hold the top bag in that tray. The bag handling arm then 
pivots back upwardly and away from the tray carrying the bag onto a bag support assembly 
displaced over the conveyor belt and mounted on a pair of rocker arms, with the longitudinal 
edge of the bag being positioned adjacent to a side retaining wall on the conveyor belt. As the 
bag is released, the rocker arms and bag support assembly pivot away from the side retaining 
wall of the conveyor belt, allowing the bag to slide off the bag support assembly and lay flat on 
the conveyor belt in a spaced-apart or overlapping relationship to a previously transferred 
bag. 
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ROTATING CAROUSEL AND BAG H ANDLIHG APPARMTOS 

FOR PAPER OR PIASTIC BAGS 

BACRGROUND OF THE INVENTION 

This Invention relates generally to automated bag 
handling and filling machines, and particularly to an 
apparatus for transferring paper or plastic bags from 
a rotating supply carousel to a conveyor belt leading 
to a filling station. 

Machines particularly designed for the task of 
hanging plastic or paper bags on a spout in an 
automated filling station are well known to the art, 
as are the various support devices used for supplying 
bags to the hanging machines from a bag magazine, 
tamping and weighing the contents of the bags, and 
conveying the filled bags to a sealing or loading 
station. 

Xmprovraents have been made both in the design of 
thB bag magazines themselves, and the machines which 
remove individual bags from the magazines and 
transport them to a hanging machine or directly to a 
filling spout. 

It has generally been accepted that for optimal 
performance, a single bag handling apparatus designed 
for use with a particul€u: bag type or structure is 

1 
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best utilized, although many bag handling machines 
have incorporated some degree of adjustability or 
flexibility to accoiuaodate bags of slightly varying 
size, weight, or material. 

However, because of . the vast differences in bag 
structures and the peculiar constraints of various bag 
hanging and filling inachines, the rate at which bags 
are to be filled, the material being placed in the 
bags and the process used for filling, it is a common 
practice to design a complete bag handling facility 
including a magazine, transport mechanism, and bag 
hanging apparatus around a given filling machine and 
bag type. 

United States Patent No. 4,310,037 discloses a 
system of four rotating bag pic)cup and release 
mechanisms designed to remove a gussetted and valved 
bag from a magazine and transport the bag to a set of 
pinch rollers used in filling the bag. While 
disclosing the concept of a rotary bag delivery 
system, the apparatus described in the '037 patent is 
not suitable for use with varying types paper or 
plastic bags, is incapable of delivering those bags to 
a horizontal conveyer belt, and must fimction at a 
relatively high rate of speed to be operable. 
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United States Patent No. 4,612,965 discloses an 
apparatus having a pivoting arm and suction grippers 
for folding the top edge of a bag away from a magazine 
such that the bag may be removed from the magazine by 
a pair of gusset grippers attached to a bag hanging 
mechanism, and a pivoted arm member and suction 
grippers to position the top portion of a flexible bag 
such that it may be gripped by a bag hanging 
mechanism. While disclosing the concept of employing 
a pivoting arm member and suction grippers to position 
the top portion of a flexible bag such that it may be 
gripped by a bag hanging mechanism, and a system which 
may be operated effectively at slower speeds, the 
apparatus described in the '965 patent does not sezrve 
to place the bag on a conveyor belt, does not ftinction 
Interchangeably with various plastic or paper bags, 
uses a specially designed magazine having narrower 
tolerances, and requires a more complex pneumatic 
control system and array of pivoting arms and movable 
parts* 

It is therefore one object of this disclosure to 
design a rotating carousel and bag handling apparatus 
which may be used to accurately transfer bags from a 

3 
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supply source to a predetermined position on a linearly moving 

conveyor belt. 

The rotating carousel and bag handling apparatus 
described is such that it may remove bags from a supply and may 
5 be continuously replenished without intexrrupting the operation 

of the machine. 

Further the rotating . carousel and bag handling 
apparatus is such that it may be used with a diverse array of 

paper and plastic bags. 

Here described is also a rotating carousel and bag 
handling apparatus which may be rapidly and easily adjusted to 
accommodate a variety of bag sizes and types • ■ 

Tet further described is a rotating carousel and bag 
handling appeuratus that may be operated at varying speeds, and 
15 deposit the bags on the conveyor belt in either a spaced apart 
or overlapping configuration* 

The rotating carousel and bag handling apparatus is 
such that the timing or synchronization of the interrelated 
motions of the various moving 

20 
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coioponents of the bag handling laechanisia laay be 
achieved through the mechanical interconnection of 

those systems. 

Briefly stated, the rotating carousel and bag 

handling apparatus here disclosed coaqprises a 
rotating carriage plate driven by a motor and carrying 
a plurality of trays filled with bags. The trays are 
each maintained in a stable, level position by a 
timing collar, belt, and a pulley assembly connected 
to each tray and operating in coirtoination with the 

rotating carriage plate. 

AS each successive bag tray is rotated to a pickup 
position adjacent a bag handling mechanism, a brake 
asseBa>ly momentarily stops the motion of the bag 
carousel sufficient for a bag handling arm to pivot 
down over the bag tray, and for a plurality of bag 
grippers to grip and hold the top bag in the tray. 
The bag handling arm then pivots back upwardly and 
away from the tray carrying the bag therewith. 

The bag handling arm releases the bag onto a bag 
support assembly displaced over the conveyor belt and 
mounted on a pair of rocker arms, with the 
longitudinal edge of the bag adjacent to a side 
retaining wall on the conveyor belt. As the bag is 
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released, the rocker arms and bag support assembly pivot away 
from the side retaining wall o£ the bag support assembly to 
create a reciprocatory scissoring action which is repeated as 
bags are transported from the carousel and placed on the 
5 conveyor belt. 

More particularly, in accordance with a first aspect 
of the invention there is provided a bag. handling apparatus for 
transferring a bag from a tray containing a plurality of like 
bags to a predetermined position on a conveyor belt, said bag 

10 handling apparatus comprising: a frame positionable 
generally proximate to both the tray and the conveyor 
belt; a bag support assembly, said bag support 
a88e]ia>ly being mounted on said frame to move between a 
first support position displaced substantially over 

15 the conveyor belt and a second support position 
. laterally displaced from said first support position 
relative to the conveyor belti a bag handling arm, 
said bag handling arm being mounted . on said frame to 

■ ' I ' 

move between a first position adjacent to tbe tray 
20 and a second position adjacent to said bag support 
assembly; and gripping means connected to said bag 

► ' . . • 

handling armand capable of gripping the bag when said 
bag handling arm is in said first position adjacent 
to the tray and responsively releasing the bag when 
25 said bag handling arm is in said second position 

adjacent to said bag support assembly such that the 

. ' • 
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bag may be transferred to and generally supported on 
said bag support assembly when the bag Is released by 
said gripping means, whereby the gripping means grips 
the bag in the tray when the bag handling arm moves to 
5 the first position adjacent to the tray, the bag 
handling arm then moves to the second position 
adjacent the bag support assembly while carrying the 
bag therewith, the gripping means releases the bag 
onto the bag support assembly responsive to the bag 

10 handling arm reaching the second position, and the bag 
suppozrt assembly moves to the second support position 
thereby placing the bag at a predetermined position on 
..the conveyor belt. . 

In accordance with a second aspect of the invention 

15 there* is provided a bag handling apparatus for transferring a 
bag selected from a supply of like bags to a 

predetermined position on a conveyor belt, said bag 
handling apparatus coaiprising: a frame posit ionable 

the conveyor belt; a carousel 
?or rotation about an axis of 
of trays, said trays being 
by said carousel, each said 
tray containing a plurality of the like bags; a bag 
support assembly, said bag support assembly being 
25 mounted on said frame to move between a first support 
position displaced substantially over the conveyor 




generally proximate to 
20 mounted on said frame i 
rotation; a plurality 
mounted on and carried 
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belt and a second support position laterally displaced 
from said first position relative to the conveyor 
belt; a bag handling arm, said bag handling arm being mounted on 
said frame to move between a first position adjacent to the tray 
5 and a second position adjacent to said bag support assembly; and 
gripping means connected to said bag handling 
ana and capable of gripping the bag when said bag 
handling arm is in said first position adjacent to one. 
of said trays and responsively releasing the bag when 
10 said bag handling arm is in said second position 
adjacent to said bag support assembly suc^ that the 
bag may be transferred to and generally supported on 
said bag support assembly when said gripping means is 
released, whereby the carousel rotates to bring the 
15 trays sequentially to the first position adjacent the 
bag handling arm, the gripping means grips the bag 
within the tray rotated to the first position adjacent 
the bag handling arm, the bag handling arm then moves 
to the second position adjacent to the bag support 
20 assembly while carrying the bag therewith, the 
gripping means releases the bag onto the bag support 
assembly responsive to the bag handling arm reaching 
the second position, and the bag support assembly 
moves to the second support position thereby placing 
25 the bag at a predetermined position on the conveyor 
belt* 

Embodiments of the invention will now be described 



with reference to the accompanying drawings wherein: 
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Figure 1 is a side elevation view of the rotating 
carousel and bag handling apparatus embodying this invention; 

Figure 2 is a partial perspective view of the bag 
handling mechanism and bag tray of the rotating 
5 carousel and bag hsmdling apparatus of Figure 1; 

Figure 3 is a partial cross-section view of the 
bag handling mechanism taken through line 3-3 in 
Figure 2; 

Figure 4 is a side elevation view of the bag 
10 handling mechanism of Figure 1 showing the pivoting 
bag handling arm at various positions in phantom; 

. Figure 5 is a side elevation view of the bag 
carousel of Figure 1; 

Figure 6 is a partial cross-section view of the 
15 timing belt assembly of the bag carouse 1 of Figure 1 
. taken through line 6-6 in Figure 5; 

Figure 7 is a cross-section view of the timing 
belt assembly of the bag carousel of Figure 1 taken 
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through line 7-7 in Figure 5; and 

Figure 8 is a partial cross-section view of the 
bag tray of the bag carousel taken through line 8-8 in 
Figure 1. 

5 DESCRIPTION OF THE HffiFERRED EMBODIMENTS 

The rotating carousel and bag handling apparatus 
eiDbodylng this invention is shown in Figures 1-8 
and referenced generally therein by the numeral 10. 
Referring to Figure 1, it may be seen that the 
10 rotating carousel and bag handling apparatus 10 of 

this invention comprises a rotating carousel assembly 
12 and an associated bag handling mechanism 14 each 
. mounted on and intercoxmected by a common structural 
frame assembly 16 constructed of heavy gauge 
15 .. rectangular steel tubing . sections or beams , which are. 

welded or bolted together. 

The carousel asseaibly 12 comprises a large 
. circular carriage plate 18 rotatably mounted on a 
carriage axle 20 and hub member 22 which extend 
20 tlurough a central aperture 24 defined by the carriage 

plate 18 as shown in Flgiure 7« The hub member 22 may 
be attached or fastened to the carriage plate 18 by 
welding or other suitable fastening means, with the 
hub member 22 being fastened to the carxiage axle 20 




•t 

, .If.-'-. 
•.♦ .'. . . . 

' , • *». , 



■ f , * 



• ■ • 




by one or more threaded fasteners 26 recelveGr wixhln 
cooperatlngly threaded bores 28 such that the 
threaded fasteners 26 contact and engage the surface 
of the carriage axle 20 to hold the hub member 22 and 
5 carriage plate 18 in place, and such that the threaded 

fasteners 26 may be loosened to permit the carriage 
plate 18 and hub member 22 to be removed from the 
carriage axle 20 for maintenance 

Referring particularly to Figures 5 and 7, it may 

10 be seen that the carriage axle extends rearwardly 

through the hub member 22 and carriage plate 18, a 
section of the supporting frame assembly 16, and into 
a drive assembly 30, The drive assembly 30 consists 
essentially of a drive motor 32 and a differential 

15 mechanism 34 for translating the rotation of the drive 

motor 32 into rotation of the carriage axle 20 around 
an axis of rotation 36. Any combination of drive 
motor 32 and differential mechanism 34 well known to 
the art may be employed, the most suitable drive 

20 assembly 30 depending upon the torque which must be 

exerted upon the carriage axle 20 in order to rotate 
the carriage plate 18 and other con^onents associated 
with the . carousel assembly 12 , and the angular 
velocity of the carousel assembly 12 desired to act 

8 
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In cooperation with the bag handling mechanism 14 
described in detail below. 

Referring to Figures 1 and 5, it may be seen that 
a plurality of generally rectangular bag trays 38 are 
5 mounted to and carried on the carriage plate 18. Each 

tray 38 may support and contain a plurality of bags 
40, the shape and structure of the bags 40 depending 
primarily on the type of product being placed within 
each bag 40 and the design of the filling mechanism 

10 (not shown) • 

Referring to Figures 5 and 8, it may be seen that 
each bag tray 38 includes an upwardly extending angled 
tang member 42 which supports the bag. tray 38 and 
additionally displaces the tray 38 from the front 

15 planar surface 44 of the carriage plate 18, Each tang 

member 42 is fixedly mounted on a tray axle 46 which 
extends through an apertiure 58 in the tang member 42 
and is fastened thereto by welding or other suitable 
means. Each tray axle 46 similarly extends through an 

20 aperture 50 in the carriage plate 18, and is mounted 

so as to rotate freely therein about an axis of 
rotation 52* Each tray axle 46 is received at least 
partially within a retaining collar 54 throu^ the 
aperture 50 in the carriage plate 18 and defines a 
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• ■ 

central bore 58 sized to slidingly and rotatable 
accommodate the tray axle 46, with a locking ring 60 
which Is threaded onto the one end of the elongated 
main body section 56 of the retaining collar 54 and 
5 fastened thereto with a threaded fastener 62 such that 

the locking collar 54 may be removed from the aperture 
50 of the carriage plate 18. 

Attached to each of the tray axles 46 on the rear 
side of the carriage plate 18 opposing the bag trays 

10 38 Is a timing pulley 64. Each timing pulley 64 

defines a channel 66 to receive a flexible, continuous 
loop timing belt 68 therein, with the channel 66 of 
each timing pulley 64 being spaced a distance away 
from the rear planar surface 70 of the carriage plate 

15 18 such that no two timing belts 68 overlap in a 

longitudinal direction generally parallel with and co- 
extensive along the length of the carriage axle 20. 

The opposing end of each timing belt 68 is 
received within one of a series of corresponding 

20 channels 72 defined by the outer surface of a 

cylindrical timing collar 74 positioned between the 
rear surface 70 of the carriage plate 18 and the frame 
assembly 16 and encircling the carriage axle 20 on 
which the carriage plate 18 is movinted, as shown in 

10 
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Figures 6 and 7. The timing collar 74 is fastened to 

t 

the frame assembly 16 with a plurality of threaded 
fasteners 76 which extend through aligned apertures 
in a rear flange section 78 of the timing collar 74 
5 and the frame assembly 16. The timing collar 74 

defines a central bore 80 through which the carriage 
axle 20 extends, and encloses a pair of ring bearing 
assemblies 82 which contact the carriage axle 20 and 
permit the carriage axle 20 and carriage plate 18 to 
10 rotate with minimal friction while being supported by 

the timing collar 74 and frame assembly 16. 

• • • • ' ■ 

The channels 72 in the timing collar 74 define a 
number of teeth-like projections 86 which are spaced 
apart and engage similarly spaced corresponding 

15 projections 88 on the inner surface of the timing 

belts 68* These interloclced projections 86, 88 on the 
timing collar 74 and timing belts 69 ensure that as 
the carriage plate 18 and bag trays 38 rotate through 
a given arc, the bag trays 38 and tray axle 46 

20 maintain a constant angular orientation relative to 

the frame 16. That Is, a vertical line bisecting any 
' one of the tray axles 46 and intersecting a particular 
point on the top surface of the tray axle 46 at a 
given moment will remain vertically oriented and 
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Intersect at the same point as the carriage axle 20 
and carriage plate 18 rotate through an entire 
revolution* In this manner, since each tang member 42 
Is fixedly connected to the associated tray axle 46 
and bag tray 38, each bag tray 38 will remain level 
and horizontally oriented In an upright position as 
the carriage axle 20 and carriage plate 18 rotate 
through an entire revolution. The bag trays 38 are 
preferably maintained in a generally horizontal 
position as shown in Figure 1« 

Although the direction and extent of rotation 
imparted to the carriage axle 20 and carriage plate 18 
may be controlled by the drive assembly 30, it has 
proven preferable to employ a braking system 
comprising a pair of opposing brake pads 90 which may 
be xurged into frictional contact with the front and 
rear planar surfaces 44, 70 of the carriage plate 18 
in response to a control signal generated when the bag 
trays 38 are located in a predetermined position. The 
brake pads 90 may be constructed of any suitable 
rubber, plastic, or felt material capable of securely 
gripping the surfaces 44, 70 of the carriage plate 18, 
and are moiinted in a brake clamping assembly 92 which 
utilizes any conventional pneumatic, hydraulic, or 

12 
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mechanical drive nechanisxa to exert a clamping force 
with the brake pads 90 on the carriage plate 18, 

The frame assembly 16 suppoirting the bag carousel 
12 includes a pair of angled leg members 94 supported 
5 in a vertical position as shown in Figure 5 by one or 

more leg braces 98 , the leg braces 98 and leg members 
94 being welded or otherwise attached to one or more 
foot pads 100 to provide stability to the bag carousel 
12, and permit the frame members 16 to be attached to 
10 a floor or other supporting surface 102. 

Referring particularly to Figures l«*4, the bag 
handling mechanism 14 is shown in position adjacent to 
the bag carousel 12 described above. The bag handling 
mechanism 14 is connected to and held a constant 
15 distance from the frame assembly 16 supporting the bag 

carousel 12 by an intermediate frame member 104, with 
the bag handling mechanism 14 being supported by the 
corresponding section of the frame assembly 16 similar 
in design to that associated with the bag carousel 12. 
20 Referring to Figures l and 4, it may be seen that 

as a bag tray 38 passes at the closest point to the 
bag handling mechanism 14, a pivotable bag handling 
arm 106 may be pivoted downwardly to a generally 
horizontal bag pickup position adjacent to and 
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partially overlying the bag tray 38. 

Referring to Figures 2 and 3, it may be seen that 
extending outwardly toward the front from the bag 
handling arm 106 is a gripper support arm lOB which 
traverses substantially the length of each of the bags 
40. Depending from the gripper support arm 108 are 
four spaced-apart gripper fingers 110 each having a 
suction cup or bag gripper 112 constructed of a 
flexible plastic or rubber material attached thereto. 

Also depending from the gripper support arm 108 is 
a switch support bracket 114 having a longitudinal 
aperture 116 and a reed or whisker-type switch 118 
attached thereto by a threaded fastener (not shown) 
such that the switch 118 may be adjusted to varying 
angles and positions along the length of the switch 
support bracket 114. The switch 118 has a long probe 
or whisker 120 which extends from the switch 118^ with 
the switch 118 either co]iq;»leting or interrupting an 
electrical circuit when the probe 120 touches an 
object and is displaced angularly or longitudinally. 

Kach bag gripper 112 is connected to a source of. 
vacuum pressure (not shown) which produces a suction 
or vacuiim force in the bag gripper 112 which may be 
either initiated or terininated responsive to an 

■ ■ ■ 14 
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electrical signal from the switch 118, 

The bag handling arm 106 is driven through a range 
of pivotable reciprocatory motion by a drive motor 122 
coupled to the bag handling arm 106 by a reciprocating 
5 differential 124 and a drive shaft 126. Referring to 

Figure 3, it may be seen that the drive shaft 126 is 
fixedly coupled to the bag handling arm 106 by a 
locking collar 128 which is securely fastened to the 
rear surface 130 of the bag handling arm 106, and a 
threaded fastener 132 which extends through the 
locking collar 128 and engages the outer surface of 
the drive shaft 126. 

The drive shaft 126 also extends through and may 
rotate freely within a cylindrical bore 134 defined by 
a gripper timing collar 136 which is situated between 
the differential 124 and the bag handling arm 106 and 
fastened to the housing of the differential 124 by 
threaded fasteners 138 such as bolts. The gripper 
timing collar 136 defines a recessed channel 140 which 
20 receives a continuous loop timing belt 142. The end 

of the timing belt 142 opposing the gripper timing 
collar 136 and drive shaft 126 encircles a gripper 
timing pulley 144 which is mounted on the end of the 
gripper support arm 108 extending through an aperture 

15 
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In the bag handling arm 106 and in the side opposing 
the portion of the grlpper support ana 108 to which 
the grlpper fingers 110 are attached. 

The grlpper timing pulley 144 Is fixedly attached 
to the grlpper support arm 108 by a locking collar 146 
which is securely fastened to the side surface of the 
grlpper timing pulley 144, and receives a threaded 
fastener 148 which securely engages the surface of the 
grlpper support arm 108. The grlpper support arm 108 
extends through and Is rotatlngly carried within a 
roller bearing collar 150 mounted on and extending 
through an aperture in the bag handling arm 106; The 
grlpper timing pulley 144 similarly defines a recessed 
channel 152 which receives the opposing end of the 
timing belt 142. 

In this manner, as the drive shaft 126 rotates 
back and forth through a predetermined range of motion 
around its axis of rotation 154, the bag handling arm 
106 will similarly pivot through a corresponding range 
in the same angular direction* The motion of the 
grlpper support arm 108, because it is free to rotate 
about its axis of rotation 156 relative to the bag 
handling arm 106, will be constrained by the grlpper 
timing belt 142, such that the orientation of the 

16 
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grlpper fingers 110 relative to the frame assembly 16 
will not change while the bag handling arm 106 and 
grlpper support arm 108 pivot through their entire 
range of motion as shown in Figure 4. 
5 The grlpper timing collar 136 and grlpper timing 

pulley 144 define a plurality of teeth-like 
projections (not shown) which are spaced apati: and 
engage corresponding projections 158 on the inner 
surface of the grlpper timing belt 142* These 
10 interlocked projections 158 on the grlpper timing belt 

142 ensure that as the bag handling arm 106 pivots, 
the grlpper timing helt 142 will not slip on the 
grlpper timing collar 136 or grlpper timing pulley 
144, and the gripping fingers 110 will therefore 
15 remain in the proper predetermined alignment, 

prefer£d>ly a generally vertical alignment as shown in 
Figure 2. 

The drive motor 122 euid differential 124 may 
comprise any known rotary or reciprocatory drive 
20 assembly and include any of a variety of compatible 

mechanisms for converting the rotary or reciprocal 
motion imparted by the drive motor 122 into 
reciprocating rotaxry motion of the drive shaft 126, 
such as by the use of a pivoting cam, rack and pinion, 
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or similar suitable mechanisms known to the art. 

Referring to Figure 3, it may be seen that drive 
shaft 126 extends through the housing of the 
differential 124 on the rear side opposing the bag 
handling am 106 and gripper timing belt 142. . The 
drive shaft 126 receives a generally circular drive 
sprocket 158 which is secured to the drive shaft 126 
by a locking collar 160, the locking collar 160 being 
fixedly attached to the drive sprocket 160 in a manner 
similar to that described in reference to the locking 
collar 146 used in association with the gripper 
support arm 108 above. 

The drive sprocket 158 has a plurality of 
peripheral gear teeth 164 designed to receive a 
continuous loop drive chain 166 thereon, the opposing 
end of the looped drive chain 166 encircling and 
engaging a plurality of gear teeth 16Q of a drive 
Wheel 170, the drive wheel 170 having a substantially 
larger diameter than the diameter of the drive 
sprocket 158 • 

Referring to Figure 2, it may be seen that the 
drive wheel 170 lis connected to a rocker bar 172 
suspended . at each end thereof from above by a pair of 
rocker bar supports 174. The rocker bar supports 174 

18 




are spaced apart, with each being fastened to the 
underside of an overhead portion of the frame 
assembly 16 and secured thereto with threaded 
fasteners 176. 

The rocker bar 172 is slidably. and rotatingly 
received within each of the rocker bar supports 174 
such that the rocker bar 172 may pivot, reciprocally 
back and forth about an axis of rotation 178 as the 
drive shaft 126, drive sprocket 158, and drive wheel 
170 rotate in a reciprocatory manner. 

Suspended from the rocker bar 172 and fixedly 
attached thereto with locking collars 180 of the type 
previously described are a pair of rocker arms 182 
which receive the rocker bar 172 therethrough. The 
rocker arms 182 are spaced apart a distcmce greater 
than the lengths of each of the bags 40 and carry a 
generally planar bag support assembly 184 
therebetween. . 

Referring to Figures 2 and 4, it may be seen that 
the bag support assembly 184 comprises an upper plate 
186 pivotally connected to a lower plate 188 along the 
lower edge thereof by a hinge member 190 extending 
inwardly from each of the rocker arms 182 at each end 
of the lower plate 188. The end of the upper plate 
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186 is connected to a bracket 194 with a threaded 
fastener 196 which is received within an arcuate track 
198 defined by and extending through the rocker anas 
182. 

By incorporating a straight track (not shown) 
defined by and extending through the lower plate 188 
and receiving a threaded fastener 196 which fastens 
the lower plate 188 to a bracket 192, the track being 
aligned generally parallel with the viewing plane of 
Figure 4, it is possible to adjust the lateral 
displacement of the lower plate 188 and the generally 
acute angle between the upper plate 186 and lower 
plate 188 or conveyor belt 200 using the threaded 
fasteners 196 which are received within the surcuate 
tracks 198 in the rocker arms 182. 

It may. be seen that as the rocker arms 182 pivot 
reciprocally, the bag support assembly 184 is carried 
to a position generally overlying and in close 
proximity to a conveyor belt 200*. As shown in Figures 
2 and 4, the conveyor belt 200 comprises a continuous 
loop of web material carried on a plurality of spaced 
apart conveyor drums 202, at least one such conveyor 
drum 202 having an axle 204 linked to a drive gear 206 
having teeth 208 designed to receive a continuous loop 
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drive chain 210, the opposing end of the drive chain 
210 encircling and engaging a similar drive sprocket 
(not shown) which imparts the rotary force necessary 
to rotate the conveyor drum 202 and therefore move the 
5 conveyor belt 200- 

The conveyor belt 200 includes a side retaining 
wall 212 comprised of a plurality . of upwardly 
projecting rubber members 214 or a continuous bead 
which is cut or notched at several increments such 
10 that it will pass around the conveyor drum 202 with 

the conveyor belt 200. The side retaining wall 212 is 
positioned on the surface of the conveyor belt 202 at 
the side thereof nearest the bag carousel 12 and bag 
tray 38, as shown in Figure 4. 
15 In operation, a plvirality of bags 40 may be placed 

in a stacked column or pile in each of the bag trays 
38 as shown In Figure l. The carriage plate 18 is 
then preferably rotated in a counter clockwise 
direction to sequentially bring a first of the bag 
20 trays 38 into a bag pickup position adjacent to and 

closely confronting the bag handling apparatus as 
shown in Figure 4. The brake pads 90 are then urged 
into frlctional contact with the front and rear 
surfaces 44, 70 of the carriage plate 18, and the 
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rotation of the drive shaft 126 is momentarily 
interrupted. The bag handling arm 106, gripper 
support arm 108, gripper fingers 110, and bag grippers 
112 are pivoted to a first bag picloip position 
5 overlying the bag tray 38 as shown in Figures 1 and 4. 

In this bag piclcup position, the gripper fingers 110 
depend from the bag handling arm 106 such, that the bag 
grippers 112 contact the planar siirface of the top bag 
40 of the stack in the bag tray 38* The vacuum 

10 pressure is then responsively applied to the bag 

grippers 112 such that they grip and hold the planar 
surface of the top bag 40. This vacuum pressure may 
be applied responsively to a. signal provided by the 
switch 118 or other signalling means, or the vacuum 

15 pressure may be applied to the bag grippers at any 

time as the bag handling am 106 approaches the bag 
pickup position. 

Once the bag 40 has been gripped by the bag 
grippers 112, the bag handling arm 106 pivots upwardly 

20 and away from the bag tray 38 and bag carousel 14 

carrying one bag 40 therewith, as 
shown in Figure 4. 

As the bag handling arm 106, gripper support arm 
108, gripper fingers 110, bag grippers 112, and bag 40 
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are pivoted away from the bag tray 38 and toward a 
second bag delivery position disposed over the 
conveyor 200 as shown In Figure 2, the rocker anas 182 
and bag support assembly 184 are pivoting Inwardly and 
downwardly towards the bag tray 38 and side retaining 
wall 212 of the conveyor belt 200 and the longitudinal 
edge of the upper plate 186 connected to the hinge 
member 190 adjacent to and closely confronting the 
side retaining wall 212 of the conveyor belt 200. 

As the bag 40 Is lowered onto the upper plate 186 
of the bag support assembly 184 from above by the bag 
handling am 106, grlpper support arm 108, grlpper 
fingers llO, and bag grippers 112, the probe 120 of 
the switch 118 registers contact with the upper plate 
186 and signals for the vacuum force applied to the 
bag grippers 112 to be responsively Interrupted, 
thereby allowing the bag 40 to drop or slide onto and 
across the upper plate 186 of the bag support assembly 
184 such that the longitudinal edge of the bag 40 
contacts the side retaining wall 212 of the conveyor 
belt 200 in a parallel relation thereto as shown in 
Figure 2. 

The angle between the upper and lower plates 186, 
188 of the bag assembly 184 may be adjusted such that 
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bags constructed from various materials having 
different coefficients of friction relative to the 
upper plate 186 will slide into contact with the side 
retaining wall 212, and the lateral placement or 
position of the bag support assembly 184 may similarly 
be adjusted such that the bags of a particular size 
are dropped from the bag grippers 112 onto the upper 
plate 186 when the longitudinal edge of the bag 40 is 
immediately adjacent to the side retaining wall 212. 

As the bag 40 is being transported to and placed 
on the bag suppoirt assembly 184 above the conveyor 
belt 200, the brake pads 90 release from the surfaces 
44, 70 of the carriage plate 18, and the drive shaft 
20 and carriage plate . 18 are rotated to bring another 
bag tray 38 into the bag piclcup position described 
eibove. 

After the bag grippers 112 have released the bag 
40, the bag handling arm 106 pivots back towards the 
bag pickup position to Intercept the next bag tray 38 
which is being or has been brought into the bag pickup 
position described above* 

As the bag handling arm 106 pivots upwardly away 
from the bag support assembly 184 and then inwardly 
and downwardly towards the next bag tray 38, the 
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rocker arms 182 and bag support assembly 184 pivot 
upwardly and outwardly away from the side retaining 
wall 212 and conveyor belt 200, thereby permitting the 
bag 40 to slide downwardly along the top planar 
surface of the upper plate 186 and be laid flat on the 
conveyor belt 200 as shown in Figure 1. 

Because the drive wheel 170 is much larger than 
the drive sprocket 158 , the drive wheel 170 and rocker 
bar 172 will rotate through a smaller angular path or 
range of degrees than the sprocket 158, drive shaft 
126, or bag handling arm 106. Because the bag 
handling arm 106 is directly connected to the drive 
shaft 126 via a geared linkage including a drive 
sprocket 158, drive wheel 170, emd drive chain 166, 
the rocker bar 172 and rocker anns 182 will 
necessarily pivot in the opposite direction of the 
movement of the bag handling arm 106 through the range 
of motion between the positions previously described* 

The bag handling arm 106 and the rooker arms 182 
and bag support assembly 184 may thus continue in the 
reciprocatory, scissoring movement described above, 
thereby transporting a series of bags 40 to and laying 
them on the conveyor belt 200 » Depending upon the 
relative speeds of the conveyor belt 200, bag 
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carousel 12, and bag handling mechanism 14, the bags 
40 may be placed on the conveyor belt 200 in a spaced 
apart configuration or in an overlapping, fanned 
formation wherein a portion of each bag 40 is placed 
in contact with and on top of the previous bag 40, and 
a portion of that bag 40 will be in contact with and 
underlying the subsequent bag 40. As such, the 
spacing of each bag 40 relative to one another can be 
carefully controlled. 

An operator may monitor the functioning of the 
machine and supply bags 40 to the bag trays 38 from a 
bag reserve as the bags 40 in each tray 38^ are 
depleted, although it has proven preferable to employ 
an electrical logic control circuit to Integrate the 
timing of the movement and operation of the bag 
handling mechanism 14 and bag carousel 12 in order to 
Insure maximum operating efficiency. 

It has also proven suitable to mount the bag trays 
38 on a generally rectangular continuous loop chain 
carrier (not shown) rather than the carriage plate 18 
as described above, although for optimal performance 
such an assembly requires that each bag tray 38 have a 
guide plate extending perpendicular to the planar 
surface 44 which is received within a narrow guide 
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ramp to steady the bag tray 38 while the. bag tray 3B 
Is In the bag pickup position. 

It is further understood that various choices from 
among those known to the art may be Incorporated into 
the rotating carousel and bag handling apparatus 10 of 
this invention, such as employing an alternate drive 
or timing assembly for the bag carousel. 12 or bag 
handling mechanism 14, keying the drive shaft 126, 
gripper suppoirt arm 108, or rocker bar 172 rather than 
using retaining collars 132, 146, 160, 180, and other 
interchangeable methods and techniques known to those 
skilled in the art of constructing such machines. 

While the preferred embodiments of the rotating 
carousel and bag handling apparatus 10 of this 
invention have been described in detail above with 
reference to the attached drawings, it is understood 
that various changes and modifications may be made 
without departing from the spirit and scope of the 
appended claims. 
WHAT IS CLMMED IS: 
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